Positive allosteric modulation of A1 adenosine receptors as a novel and promising therapeutic strategy for anxiety.
Activation of A1 adenosine receptors (ARs) has been associated with anxiolytic-like effects in different behavioral tests, but development of A1AR agonists for therapeutic use has been hampered, most likely due to the presence of side effects. With the aim to identify a safer approach for the treatment of anxiety, we investigated, in mice, the anxiolytic-like properties of a novel A1AR positive allosteric modulator, TRR469. Acute administration of TRR469 (0.3-3 mg/kg) resulted in robust anxiolytic-like effects in the elevated plus maze, the dark/light box, the open field and the marble burying tests. The magnitude of the anxiolytic action of TRR469 was comparable to that obtained with benzodiazepine diazepam (1 mg/kg). The use of the A1AR antagonist DPCPX (3 mg/kg) suggested that the effects of TRR469 were mediated by this receptor subtype. In contrast to diazepam, the novel positive allosteric modulator did not potentiate the sedative effect of ethanol (3.5 g/kg) evaluated by the loss of righting reflex. While diazepam produced motor coordination impairment in the rotarod test, this effect being enhanced by the presence of ethanol (1.5 g/kg), TRR469 did not elicit locomotor disturbances either when administered alone or in the presence of ethanol. In vitro, TRR469 was able to increase the number of A1AR recognizable by the agonist radioligand [3H]-CCPA in mouse brain regions involved in emotional processes. TRR469 markedly increased the affinity of the agonist CCPA, suggesting the capability, in vivo, to increase the affinity of endogenous adenosine. Taken together, these findings indicate that the positive allosteric modulation of A1AR may represent a promising approach for the treatment of anxiety-related disorders.